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Section S1. Interatomic Distances in the Na 4 Ge 13 crystal Table S1 . Selected Interatomic Distances for Na 4 Ge 12 (Ge 4 ) 0.25 Interaction/Distance (Å)
Ge1
Ge3 Ge5 Na1a Na1b −Ge1* 0.733(7) −Ge2 2.494(1) −Ge3 A few highest occupied crystal orbitals of the c×2 structure at the Γ point have their densities shown in Figure S2 . In the second and third highest occupied crystal orbitals (HOCO), HOCO-1 and HOCO-2, we can see some contributions from the tetrahedra. They do not exactly look like the 1e and 2t 2 orbitals. However, with a slight distortion of the T d structure, the two orbitals mix and contribute to the extended orbitals.
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HOCO -3 (2-fold degenerate)
HOCO -2 HOCO -1 (2-fold degenerate)
HOCO Figure S2 . Densities of the three highest occupied orbitals (HOCO) of c×2 at the Γ point.
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d-Ge is a poor conductor with the conduction and valence bands touching with DOS = 0 ( Figure   S3 ). The ionic interaction with the Na + and the 3c Ge -opens the band gap slightly to 0.16 eV and stabilizes the c×2 structure. Figure S3 . DOS of d-Ge. Fermi level is set to be 0 eV. Figure S4 . The cut-out of the atoms within the large channel in the staggered c×4 Na 32 Ge 104 unit cell. The Na atoms are labeled by numbers.
Staggered versus eclipsed configurations
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In each of the four 6-memberred Na rings, there are two symmetrically unique Na atoms. From top to bottom, their distances to the c-axis are: 3.66 Å for Na2, 3.18 Å for Na6, 3.91 Å for Na12, 3.26 Å for Na16, 3.18 Å for Na1, 3.67 Å for Na5, 3.27 Å for Na11, and 3.90 Å for Na15.
Certainly, as one Ge 4 tetrahedron rotates about the c-axis to be staggered to the other tetrahedron, the Na rings undergo a significant distortion, by ~0.5 Å radially to the c-axis, to accommodate the rotation. Without such a distortion, the staggered configuration is significantly higher in enthalpy than the eclipsed by 2.70 eV / unit cell. The associated large amplitude distortion of the Na rings kinetically hinders the eclipsed-to-staggered conversion of the tetrahedra arrangement. Figure S5 . Band structure and DOS of the c×2 Na 16 Ge 52 structure at 1 atm (upper panel) and 4
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GPa (lower panel). They have been shifted so that the Fermi energy is at 0 eV.
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Section S4. Thermal Conductivity of Na 4 Ge 13 .
Temperature ( 
